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(54) CIIOCOE OHHCTKH HE<DTE3ArP5I3- 
HEHHBIX CTOHHMX BOA 

(57) M3o6peTeHHe othochtca k o6;iacTH owh- 

CTKH BOflH H MO^KCT 6HTb HCIIOJIb30BaHO B 
TeXHOJIOrHH nOATOTOBKH BOAM JVIH TeXHOJIOFH- 



necKHx HyatA, a TaK«e npn ohhctkc npo- 
MHimiCHHHX ctokob ot HecfrrenpoAyKTOB h 
nHTteBOro BOAOCHa6:KeHHfl. CTO^Hyio Boay 
noABepraiOT sjiCKTpOKoaryjiHi^HH iioa Baxyy- 
mom, nocne Mero nocrceAOBaTejibHO npn aaB- 
jieHHH 2-70 Klla iipoboaht cenapauHio 
boabi b rpaBHTai^HOHHOM no;ie npn OTHonie- 
hhh BaKyyMHpyeMoii noBepxnocTH boam k ee 
o6beMy 0,2 - 1,0 h cJ)^oTauHio b nojie sjiex- 
TpoMarHHTHoro H3JiyMeHHH HK-cneKTpa npn 
AJiHHe bojxhh 8* 10~ 7 - 5»10" 5 m. TexHHMe- 
ckhh pe3y;ibTaT - HHTeHcnc})HKauH5i onepauHH 
cenapauHH h (J)JioTauHH h, KaK cjicactbhc, 
noBbimeHHe npoH3BOAHTC.nbHocTH npoijecca 

OWHCTKH BOAH IipH AOCTHJKCHHH BblCOKOH CTe~ 

neira yAajieroifl HecJrrenpoAyKTOB. 3 Ta6;i. 
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H3o6peTeHHe othocmtcsi k 06/iacTH owhctkh 

BOAH H MO^CeT 6bITb HCnO/ll,30BaHO B TCXHO-HO- 
rHH nOflrOTOBKH BOAW A-HH TeXHOJIOrHMeCKHX 

Hy»^ npn OTOCTxe npoMbiw/icHHHx ctokob ot 
HecJyrenpoAyKTOB h nHTbeBoro BOAOCHa6;xeHnsi. 

H3BecreH cnoco6 ommctxh ctomhhx boa 
nyTeM ocBeTjieHHii anexTpoxoaryjiauHew b 
TeMeHHe 10-40 mhh c nocjieAyiomHM npony- 
cxaimeM boah vepe3 cop6eHT H3 npoxa;ieHHoro 
inyHraTa npn TeMnepaType 500 - 550°C 
(naTeirr PO N 2060959, M kji. C 02 F 1/463, 
14.12.1994 r. Ony6.*HKOBaH 27.05.96 r.. Bio*! 
N 15). 

HeAocTaTKOM sroro cnoco6a sbasigtcsi to, 

HTO CKOpoCTb npOIjeCCa OMHCTXH CTOqHHX BOA 
yiHMHTHpyiOTCH CKOpOCTbK) COp6UHH Ha HiyHrH- 

Te, Koropan cymecrBeHHo 3aBHCHT ot npHMecen 
b BOAe, KavecTBa noBepxHocra niyHniTa, 
SHeprerHqecKHx h AHHaMHMecxnx napaMeTpoB 
noroxa boah Mepe3 cop6eHT. CTeneHb ohhctkh 
HH3Kaa h HecTa6mibHafl. Tpe6yeTCsi Macrae 
3aMeHa myHniTa npn ocraHOBKe npoijecca 

OMHCTKH H B03M02KHO BTOpHMHOe 3arp5I3HeHHe 

BOAbi caMHM aAcop6eHTOM, HacbimeHHbiM Hecfc- 
TenpoAyKTaMH. 

H3BecreH cnoco6 otoctkh ctomhhx boa h 
ycTpoiiCTBo rjix ero ocymecTBjiemia nyTeM 
06pa60TKH BOAbi npH TOJIU^HHe caoh 0,4 - 1,6 
-mm TjieiomHM pa3pHAOM npn cmie Toxa 50 - 
100 mA h Hanpa^eHHH 500 - 2000 B n 
TeMnepaType HH*e TeMnepaTypu XHnemifl 
OHHmaeMon ctohhoh boah (naTeHT PO N 
2043969, C 02 F 1/46, 16.01.1990 r.). 

HeAOcraTKOM aroro cnoco6a h ycrpoHCTBa 

HBJIHeTCfl TO, MTO npOUeCC OHHCTKH BOAbi HOCHT 

cejieKTHBHbiH xapaxTep, a hmchho, npoHcxoAHT 
yAajieHHe 3arpfl3HeHHH, HMeionmx anexTpHwe- 
ckhh 3ap«A (hohh Ta^cejibix MeTajmoB, aHHOHH 
xoMnjiexcHbix coeAHHeHHH h t.a«). FIpHMecH 
HeHTpajibHjux (£opM, pacTBopHMbie ra3H h 
B3BecH, nocjie o6pa6oTXH T^eionniM pa3psAOM 
boah, npaxTHMecxH ocraiOTCfl Ha ypoBHe 
hcxoahhx 3HaweHHH. ripoH3BOAHTejn>HocTb npo- 
uecca HH3xa5i, t.k. cnoco6 npeAycMaTpnBaeT 
o6pa6oTxy b orpaHHqeHHOM pexcHMe TeMnepa- 
Typn OHHmaeMOH boah h npH tojeuhhc cjioh 
MeHee 1,6 mm, hto bgrgt k cymecTBeHHOMy 
yBe/iHHeHHK) BpeMeHu ohhctkh. 

H3BecrHH cnoco6n omhctkh ctomhhx boa 
Hec}>Tenepepa6oTKH, BXJiKmaioiuHe npeABapH- 
Te^bHoe o6e3«HpHBaHne (BHAe^eHHe "cbo6oa- 
hhx" yrvTesoAopoAOB h 6o^bmen Macro 
MexaHHMecKnx npHMeceH h 3Myjn>CHH), 4>H3H- 
Ko-XHMHMecxyK) OTOcrxy (xoaryjisims, rpaBH- 
TauHOHHaa cenapauHfl h <J)JioxyjiHpoBaHHe 
yrvieBOAopoAOB), 6wo;iorHHecxyio OMHcrxy (yAa- 
^eHHe pacTBopeHHHX h cnoco6Hwx x 6Hopa3- 
-aoaceHHK) yr^eBOAopoAHHx 3arpa3HeHHH) , 



"TpeTHHHyio" OMHcrxy (yjiyMiueHMe npouccca 
ocBeT^eHHA h 6ojiee nojiHoe yAavieHHe qboot>a- 

TOB, QbeHOJIOB M apOMaTHM eCXHX COeAHHCHHH) 

(O. BepHe, )K. KopAame BoAoowncTxa. M.: 
Xhmhh, 1997, c. 75-103). 

HeAocraTxoM aroro cnoco6a hbjihctch to, 
mto jyin ero peajiH3auHH hcoSxoahmo ncno/i5- 
30BaTb ycrpoHCTBa cjiojxhoh xoHcrpyxuHM b 
TexHHqecxoM HcnojiHeHHH , 6ojibinoe mhcjio 

V3J10B H 06opyAOBaHHfl 3HaHHTe/lbHWX pa3MC- 

Pob. Cnoco6 He o6ecneHHBaeT bwcoxmx 
cxopocreH npouecca omhctxh, t.x. 6ojibniHHCTBo 
peaxuHH npoTexaiOT b AH(J)4)y3HOHHOM pexHMe 
mjih XMHeTMMecKOM npn Majiwx cxopocrsix 
peaxuwH. ripn npoBeACHHH npouecca owhctxh 

OAHOBpeMffHHO npOTexaiOT OCHOBHOe XOJIHMeCT- 
BO peaxUHM C 06p330BaHHeM pa3JIHHHWX (})OpM 

paAwxa^oB opraHHMecxHx coeAMHeHHH, mto 
33TpyAH5ieT ynpaBjicHHC npoueccoM h xoHTpo^b 
3a xoHeMHbiM pe3yyibTaTOM ohhctxh, h, xax 
cneACTBHe, He o6ecneMHBaiOTCfl Bbicoxaa cTe~ 
neHb h cxopocTb ommctxm. PacTBopHMwe ra3bi 
h opraHHwecxHe npMMecM npaxTHMecxH He 
yAajiflKrrcH. 

HaH6ojiee 6jim3xhm x 3aaByi5ieMOMy no 
TexHHMecxoH cyiAHocTH «B^«eTC5i cnoco6 OMH- 
ctxh HecJrrecoAepxamHx ctohhhx boa, bkjuo- 
MaiomHii oncpauHio SJiexTpoxoaryjiflUHH c 
noaieAyroiuHM " nponycxaHHeM - boah Mepe3 
cop6eHT noA BaxyyMOM, npw a6cojnoTHOM 

A3B/IGHHH H aA nOBCpXHOCTbK) BOAH OT 10 AO 

50 xlla, npHMeM nponymeHHyio nepe3 cop6eHT 
BOAy noABeprawT 030HHpoBaHHio (nojioac. 
pemeHHe no sanBxe N 9810085/25 (001446), 
M. xji. C 02 F 1/40, C 02 F 1/46 ot 25.03.98 
r. 3aflBjieHo 27.01.98 r., naTeHT RU N 
2120411). 

HeAocraTxoM 3Toro cnoco6a HBjiaeTCH to, 
mto oh hocht orpaHHMeHHHH xapaxTep no 
OMHcrxe boah, nocxojibxy OTcyTCTByioT onepa- 

UHH no B03ACHCTBHI0 Ha npHMeCH C pa3JIHM- 
HHMH yAeJIbHHMH BeCHMH H TenvIO(})H3irqeCXHMH 

napaMeTpaMH, coAep^caHHe xotophx b ctohhoh 
BOAe cymecrBeHHo. Mcnojn>30BaHHe cop6eHTa b 
BHAe nojinaxpunaMHAHoro Bo^oxHa, xoTopoe 
XBjizncb pacxoAyeMHM MaTepnajiOM h hmcct 
orpaHHMeHHHe cpox pa6oTH h eMxocrb no 
xoMnoHeHTaM b ctomhhx BOAax, TpeGycT 
Macron ocraHOBKH b pa6oTe Bceft chctcmiw 
omuctkh h 3aMeHH cop6eHTa. noAnaxpw^aMn;i- 
Hoe BonoxHO Moxer caMo HB^HTbcn hctomhukom 
BTopHTOoro 3arpfl3HeHHA. OnepauMsi O3omipo- 
BaHHfl b 3tom oiynae sibjisictc^i Ma/ror><|)<|)CK- 

THBHHM npHeMOM fljlfl OMMCTKM, HO 3.T! 1.1 

Ha ee npoBeAeHwe cymecrBCHHbi, iito iipiimvun 
x yAopoxcaHHio TexHO^orwn npn mii:ik(»m 
creneHH owhctxh h Marion npoiirimvurnvii.inn i n 
o6opyAOBaHHH. 
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Ue^bio npezuiaraeMoro cnoco6a aBJiaeTcsi 
HHTeHCHcJwKauHfl onepauHH cenapaunH h 
4>jioTauHH h, xaK cjieflCTBHe, noBUineHHe 
npoH3BOflHTejibHOCTH npoaecca ohhctxh boah 
npH AOCTH»eHHn bhcoxoh creneHH yAajieHH* 
He^rrenpoflyKTOB. 

PemaeMaa npH 3tom TexHHnecxasi 3aAana 

COCTOHT B nOJiyMeHHH OMHmeHHOH BOAH IlOCJie 

3/ieKTpoKoary^HUHH c nocjieAyiomen ee cena- 

paUHCH OT 3arpH3HeHHM C pa3JIHHHbIMH 

yAejibHHMH BecaMH b rpaBHTaunoHHOM nojie H 

npHMeceft C pa3JIH*fflHMH TeiIJI04>H3HMeCXHMH 

napaMeTpaMH b nojie sjiexTpoMarHHTHoro 
H3JiyMeHH5i HK-cnexTpa. 

PeineHHe yxa3aHHOM 3aAa™ 3axjuoHaeTC5i 
b tom, uto b cnoco6e, Bioiio^aiomeM onepauHH 
sjiexTpoxoaryjiHUHH ctomhhx boa noA Baxyy- 
mom nocjie sjiexTpoxoaryjismHH nocJieAOBaTejib- 
ho npH AaBJieHHH 2-70 xlla npoBOAHT 
cenapauHio boah b rpaBHTaunoHHOM nojie npn 
cooTHomeHHH BaxyyMHpyeMOH noBepxHOCTH 
soAbi k ee o6beMy 0,2 - 1,0 h c|)jiOTauHK> b 
nojie 3JieKTpoMarHHTHOro HSJi^HeHHfl^HK-cnex- 
Tpa npH A^HHe bojihh 8«10~ -5*10 m. 

IlpHMHHHO-cjieACTBeHHaa CBH3b Me^cAy BHe- 
ceHHbiMH H3MeHeHHHMH h AOCTHraeMbiM nojio- 

>KHTeJIbHbIM SCjxfceXTOM 3aKJlK)MaeTCSI B 

cjieAywmeM. 

Ilpn npoBeAeHHH cenapamni b rpaBHTaun- 
ohhom nojie He(J)Te3arpfl3HeHHbix croqHbix boa, 
coAepacamux B3BecH, TBepAwe nacTHUbi h 
yrvieBOAopoAbi c cymecrBeHHO pa3JiHMax)mHMH- 
Cfl yAe^bHMMH BecaMH m otjihhhhmh ot 
yAejibHoro Beca boah, iipohcxoaht 4>opMHpoBa- 
HHe noTOKOB Mace BbiAe^aeMbix npHMeceii b 
npoTHBono^o^Hbix HanpaBJieHHHX. Tax, Tfl»e- 
jiwe npHMecH (B3BecH, necox h AP-) ABHraroTCs 
b o6beMe boah b HanpaBjieHHH nojin rpaBHTa- 
uhh h co6HpaKrrcfl Ha iuiacraHax jiaMejibHbix 
otctohhhxob c noaieAyiomeH ylx jioxaAH3auneii 
B HHacHefi HaCTH otctohhhxob hjih Ha 
nepH(|>epHHHbix ajieMeHTax ueHTpo6e«Hbix ce- 
napaTopoB, a jierxHe - HanpoTHB, co6epyTCH 
Ha noBepxHOCTH boah b BepxHeii Macra 
jiaMe^bHoro orcTOHHHxa hjih b ueHTpe ofoeMa 
Bpaniawmencfl jxhakocth. HaH6ojiee s^exTHB- 
hhm npneMOM bo3achctbhh Ha stot npouecc h 
noBbimeHHe ero hhtchchbhocth aBJiaeTca 
co3AaHne BaxyyMa npn AaBJieHHH 2-70 xlla 
HaA noBepxHOCTbio onnmaeMOH boah h H3Me- 
HeHHe xHHeTHMecxoro napaMeTpa, a HMeHHO, 
cooTHomeHHe BaxyyMHpyeMoii noBepxHOCTH 
boah x ee ofoeMy (S/V) b npeAejiax 0,2 - 
1,0, Tax xax 3tot napaMeTp onpeAejisieT 
npouecc MacconepeHOca npHMecefi b BOAe b 
paccMaTpHBaeMHx ycjiOBnax. nocjie cenapaunn 
boah b nojie rpaBHTauHH ot npHMecen c 

pa3JIHMHHMH yACJIbHHMH BCC3MH npOBOA*T 

cfcjioTauHio b nojie sjiexTpoMaraHTHoro H3JiyMe- 



hhh HK-cnexTpa h BbiAeJieHHe npHMecen c 

6/IM3XHMH no 3HaMeHHK) yACJIbHblX BeCOB, HO 
pa3/IHMHMMH TenJ!OCt)H3HMeCXHMH CBOHCTBaMH H 
OTJIMMHblMH OT CBOHCTB BOAH. B 3T0M CJiyHae, 

OHHmaeMaa BOAa, sB/iflHCb onTHMeexn hcoaho- 

POAHOH »HAXOCTbK), CO CTOSimeH H3 OCHOBHOH 

ct>a3H (boah) h MejixoAHcnepcHOH reTeporeHHoii 
(J)a3H (xanejib ymeBOAopoAOB, TBepAne MacTH- 
Ubi, B3BecH h AP- xo3cJ)ct)HUHeHT nor/iomeHHsi 
HK-cnexTpa xoropHX cymecrBeHHO Bbnne, MeM 
y owmaeMOH boah) nocrynaeT b no/ie 
3jiexTpoMarHMTHoro H3/iyMeHHfl, rAe noABepra- 
eTC5i (JxnorauHOHHOH o6pa6oTxe. CymHocTb 
axTHBau,HH (fjjioTauHOHHOH o6pa6oTXH 3aXJlK>- 
MaeTCH b tom, mto MejixoAHcnepcHafl reTepo- 
reHHasi c|)a3a hhtchchbho HarpeBaeTCH 3a c^eT 
norjiomeHHH 3HeprHH nojin 3JiexTpoMarHHTHoro 
H3/iyMeHHfl b Anana30He ajihh bojih 8*10 - 
5«10" 5 m MK-cnexTpa ao TeMnepaTypw, 
o6ecneMHBaK>meH neperpeB boah c o6pa30Ba- 
hhcm napoBOH (f>a3H Ha Me»4)a3HOH rpaHHue 
BOAa - reTeporeHHa^ Me/ixoAHcnepcHasi Macrn- 
ua. BaxyyM, co3AaHHbiH b reHepaTope o6pa- 

60TXH OMHlUaeMOH BOAH 3JieXTpOMarHHTHHM 

no/ieM, 3a cweT CHH^ceHHH o6m;ero AaBJieHHH 
Ha noBepxHOCTH h b o6beMe boah, yBejiHHHBaeT 
cxopocTb (JjjioTauHH MejixoAHcnepcHOH reTepo- 
reHHOH 4>a3bi c yxa3aHHbiMH CBOHCTBaMH, 
OKpy>KeHHOM napoBOH 4)a30H boah. ripn stom 
BOAa, HMea hh3khh xos^HUHeHT norjiomeHHH 
hb/ihctcsi ohthmccxh npo3paMHOH B yCTaHOB- 
jieHHOM Awana30He ajihh bojih h npaxTH^ecxn 
He HarpeBaeTC*. Ta3bi h pacTBopeHHMe yrjie- 

BOAOPOAH B BOAe AOnOJIHHTeJIbHO yAaJIHKDTCH 

hhtchchbho b napoByio (})a3y 3a cmct 
Aecop6uHH Ha Me»c(i)a3HOH rpamme, Tax xax 
pe3XO yBejiHMHBaeTCsi TeMnepaTypa h sc^c^ex- 
THBHaa noBepxHOCTb Aecop6uHH h yMeHbinaeTCH 
SHeprnfl Me3K(J)a3Horo nepexoAa. 

06pa6oTxa owmaeMOH boah b nojie 
3JiexTpoMarHHTHoro H3JiyMeHHH npH ajihhc 
bojihh 6ojiee 5-10' 5 m He o6ecneMHBaeT HarpeB 
MejixoAHCnepcHHx reTeporeHHHx Macrau ao 
o6pa30BaHHH napoBOH 4)a3H Ha Me^c4)a3HOH 
rpaHHue, Tax xax npOHHXHOBeHwe h norAome- 
Hne 3HeprHH H3JiyMeHHH MacTHuaMH cymecT> 
BeHHO naAaeT c yBejiHMeHHeM ajihhh bojihw 
H3Jiy^eHHH h npn 3HaMeHHHx BHine yxa3aHHoii 

BeJIHMHHH He npOHCXOAHT HHTeHCHCfcHXaUHH 

npouecca c})jioTauHH. ? 
npn AJiMHe bojihh MeHee 8-10" m 

npOHCXOAHT HHTeHCHBHhIH HarpeB He TOJIbXO 

MejixoAHcnepcHbix reTeporeHHHx Macrnn, ho h 
y3jiOB h sjieMeHTOB BHyTpH reHepaTopa, ero 
creHox h boah. Tlpouecc 4)JiOTauHH craHOBHTCH 
HeynpaBJineMHM h hocht b3PHbhoh xapaxTep 
3a c^eT HHTeHCHBHoro napoo6pa30BaHHH Ha 
Bcex Me5K(J)a3HHX rpaHHuax c boaoh, nonaBinnx 
b noAe sjiexTpoMarnHTHoro H3JiyMeHHH MK- 
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cneKTpa. TcpsicTcvi cmi.kvi c|)/iotiihhoh hom 

06pa60TKM OMHLUCMHOii BOAM, TIIK KIIK OHa 6C3 
CHHXCeHHH ypOBHH 33 TpH 3HCIIHM ncpCXOflHT B 

napoo6pa3Hoe cocrosiHHe nonaAaeT b BaxyyM- 
Hyio CHCreMy h TaM xoHACHCHpyercH Ha 
3JieMeHTax h HapyniaeT ee pa6oTocnoco6HOCTb. 

IlpH AaBjieHHH Hafl noBepxHocrbio boam 
HHxe 2 Klla npoHCXOAHT HHTeHCHBHoe ra30- 
BbmejieHHe, mto cymecrBeHHO H3MeH5ieT flHHa- 
Muxy (noHBJiaeTCs Typ6y/ieHTHOCTb) flBaaceHHfl 
ncnroKOB npw MacconepeHOce HacTHn b npoijecce 
cenapauHH b rpaB HTa h,ho h h o m no/ie otctoh roixa 
hjih ueHTpo6e»cHoro cenapaTopa. ScfxfcexTHB- 
hoctb cenapaiu*H b stom cjiy^ae cHuxaeTca. B 
OHnmeHHOH BOAe ocraKrrcH npHMecn b bhac 
xanejib h Macron,, creneHb ohhctxh HH3xaa. B 
reHepaTope 3/iexTpOMarHHTHoro no/ia MK- 
cneKTp HHTeHCHBHoe ra30BbmeiieHHe hphboaht 
k o6pa30BaHHK> MyTHoii cpeflH, ra30B03AymHOH 
CMecH, HarpeB Macron, xoropoH npw fljiHHax 
6o/iee 5*10~ 5 m 3aTpyAHeH b cbh3h c hh3xoh 
onniMecKOH npoHHuaeMOCTbio o6pa30BaHHOH 
cpenbi. 

npw aaBJieHHH Han noBepxHocrbio boah 
Bbime 70 xlla He nponcxoflHT yaajieHHe ra30B 

H paCTBOpHMblX yiVieBOflOpOflOB B OTCTOHHHXe 

h cenapaTope 3a cmct chh^kchhh hx nopuno- 
HajibHoro AaBjieHH3i b ra30BOH (£a3e. 06pa3o- 

BaHHe OnTHMeCXH HCOAHOpOAHOH »HAKOCTH B 

reHepaTope 3aTpyAHeHO. Bo3ACHCTBHe H3/iyMe- 
hkh Ha nponecc cfrjioTauHH He3HaMHTe/ibH0 
Aa;xe npn A^HHax bojih nopsiAxa 8*10" m. 
Tlpouecc cJ)jioTauHH npoTexaer b naccnBHOM 
pejKHMe, nocxo/ibxy yAe/ibHbie Beca Me/ixoAHC- 
nepcHbix reTeporeHHbix npHMeceii noc/ie cena- 
pau.Hn b rpaBHTai^HOHHOM none 6jih3xh k 
yAejibHOMy Becy boau. 

B npoijecce cenapauHH OMHmaeMOH boah b 
rpaBHTau,HOHHOM nojie npH cooTHomeHHH Ba- 
xyyMHpyeMOH noBepxHOCTH boah k ee o&beMy 
MeHee 0,2 He o6ecnewHBaeTCfl CHHaceHHe 
coAep^caHHH npHMecen c yAe/ibHbiM BecoM HHace 
yAe/n>Horo Beca boam H3 HHacHero ypoBHH 
oTCTOHHHxa hjih nepHc})epHHHbix 30H ueHTpo- 
6e;xHoro cenapaTopa, Tax xax npw 6o/ibmHx 
o6beMax 3ano/iHeHHJi h bhcotc ypoBHa boam 
3th npHMecH He ycneBaiOT BcmibiTb Ha 
noBepxHOCTb hjih b u,eHTpajibHbiH o&beM 
Bpamaromenc^ ^chaxocth b n,eHTpo6e;KHOM 
cenapaTope. MacconepeHoc 33TpyAHeH, He 
peajiH3yiOTC5i no/iHOcrbK> bo3mo;khocth Baxyy- 
Ma npn o6pa6oTxe b ycjiOBHH cenapauHH b 
rpaBHTauHOHHOM nojie ajih chh^chha coAepaca- 
HHfl npHMecen. 

npn cooTHomeHHH BaxyyMHpyeMOH noBep- 
xhocth boam x ee o&beMy 6ojiee 1,0 Tpe6yK>TCfl 
cymecTBeHHbie 3aTpaTH Ha co3AaHHe noBepx- 
hocth 6ojibmoH njiomaAH BHyTpn OTCTOHHHxa 
hjih cenapaTopa nyTeM xoHCTpyxTHBHbix h 



TCXHOJIOrMMCCKMX pCUlCMUli 11/111 oGpilGOTK II 
OHHmaCMOii BOAbl B Ma/1 NX oCVliCMUX, MTO 

cymecTBCHHO yxyAixiacT rMapo;imiaMHKy noroKa 
BOAbi h CHM^KaeT n poM3BOAHTCJi hiiocTb npouccca 
cenapauHH. 

B KaMecrBC ycTpovicTBa, oGccncMHiiaiomcro 
co3A3HHe pe^cHMOB A-flfl ccnapiiuMM » rpaBHTa- 
Uhohhom no/ie cnoco6 npcAycMarpiiBacT nc- 

nO/Ib30BaTb JiaMC/lbHbie OTCTO MHHKH C 

pa3JlHHHbIM XOHCTpy XTHB H bl M HCnO/lHCHMCM 

BHyTpeHHero o6beMa h AaMe/ibHhix n/iacTHH, a 
Taxxe ueHTpo6excHbie cenapaTopw c BHyTpcH- 

HHMH nepH(J)epHHHbIMH 3/ieMCHTaMH . 

JXnn co3AaHHH BaxyyMa b yxasaHHbix 
npeAe/iax Hcno/ib30BajiH boaahom BaxyyMHbiM 
Hacoc h CHCreMy OTxanxH H3 3/iCKTpoKoary/i5i- 
Topa, OTCTOHHHxa (cenapaTop) h reHepaTopa 

06pa60TXH 3/ieXTpOMarHHTHbIM H3/iyMCHHeM. 

B xauecrBe hctomhmk3 co3AaHHsi nojisi 
3/iexTpOMarHHTH0ro H3/iyMeHMH MK-cnexTpa 
cnoco6 npeAycMaTpHBaeT ncnojib30BaTb KBap- 
ueBbie TepMOH3/iy MaTeji m Twna KTT, 4>opMHpy- 

K)IAHe JiyMHCTblH nOTOK B 06/iacTH 

HH(J)paxpacHoro cnexTpa npn A/iMHax boah, 
Han6o/iee 3<J)cj3exTHBHO B03AC mctb y kdihh x Ha 
npou,ecc (J)/ioTauHH h o6ecne^HBaK)mMe MaKcw- 
MajibHbiH xo3(}5({)HU,HeHT norjiomeHHH SHeprnn 
H3AyMeHHH win MejixoAncnepcHOH rereporeHHOM 

(J)a3bl H MHHHMajIbHblH AJI« BOflH- KBapueBHC 

TepM0H3/iyHaTejiH pacno/io^CHbi onpeAejieHHbiM 
nopiiAKOM b repMeTMMHoii xaMepe. 

flAfl cpaBHHTejibHoro aHajiH3a aocthjkchhsi 
noJio>KHTejibHoro sit^eK' 1 ' 3 npeA^iaraeMoro cno- 
co6a h H3BecTHoro cnocoSa 6buiH npoBeAeHbi 
HcnwTaHHfl npouecca ohhctxh He4>Te3arpfl3HeH- 

HblX CTO»IHHX BOA B aACXBaTHblX yCJIOBHHX 

pa6oTw ycraHOBXH h pe«HMOB o6pa6oTXH. 

ripeAJiaraeMbiH cnoco6 noflCHaerca c/ieAyK)- 
iahmh npHMepaMH. 

ripHMep 1. OMHCrxy HecJ)Te3arpH3HeHHHx 
cro^Hbix boa cpeAHe3arpH3HeHHoro CTOxa (HecJ)- 
TenpoAyKTbi - 12± 1 Mr//i, B3BemeHHbie 
MacTHU,bi - 57,0±15 mt/ji, a3crr aMMOHHiiHbiH 
- 47 ±3 mt/ji) MamHHOCTpoHTeJibHoro npoH3- 
BOACTBa npoH3BOAHJiH Ha ycraHOBxe c npoH3- 

BOAHTeJXbHOCTbK) 3,5 M 3 /m, OCHameHHOH 

3/iexTpoxaory/iflTopoM, AaMejibHbiM otctoh hm- 
xom, ueHTpo6eacHbiM cenapaTopoM, xaMepon 
cop6uHH, reHepaTopoM nojia 3/iexTpoMarHHTHO- 
ro H3JiyweHHfl h 030HaTopoM. CxeMa noAXjuo- 
weHHfl xa^Aoro H3 6aoxob omhctxh x chctcmc 
ApeHa^ca 3arpfl3HeHHH, BaxyyMHOH jihhmm, 
noABOAa oTOmaeMOH h OTBOAa omhiachhoh boaw 

n03BOJIHJia XOM6HHHpOBaTb BXJHOMCHMe yKa3aH- 

hwx 6/ioxob cor/iacHO TexHO/iorHMecxoM u,enoM- 
xe cooTBeTCTByiomeH npHHUHnna/ibHon cxeMC 
peajiH3auHH H3BecTHoro cnoco6a (noc/ieAOBa- 
Te/ibHO - 3/iexTpoKaoryjiflTop, KaMcpa copGmm 
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h 030HaTOp) h npejyiaraeMoro (nocneAOBaTe.nb- 
ho - a^exTpoKaoryjiaTop, ;iaMejibHbiH otctoh- 
hhk fuih ueHTpo6e»HHif cenapa-rop h reHepaTop 
dom 3/ieKTpoMarHHTHoro H3JiyneHH50 cnoco6a 
b aneKBaTHbix yoioBHHx pa6oTbi. 3arpa3HeHHyio 
bo Ay H3 HaKonHTejM ctohhux boa noAaiOT 
BaKyyMHbiM 3a6opHHKOM b sjieKTpoKaoryjisiTop. 
S^eKTpoKaory^flUM npoBOAHjiacb npn tokc 
30-32 A, Hanpn^eHHH 24-25 B h a6cojnorHOM 
AaBjiemH 30 Klla. riocjie ajieKTpoKaoryjiflUHH 

npOBOAHT aHa/IH3 BOAbl. ripH OMHCTKe CTOTOblX 

boa KaK b H3BCCTHOM, TaK h npeA-naraeMOM 
cnoco6ax nocne onepauHH KoaryAsmHH cyme- 
crBeHHbix pa3JiHMHM no coAep^caHHio Hecjyre- 
npoAyKTOB, B3BemeHHbix Macron, h a3ora 
aMMOHHHHoro He BMHBjieHO. Tax coAep^aime 
HetJrrenpoAyKTOB paBHo 1,3±0,2 mt/ji, B3Be- 
nieHHbix MacTHU - 4,80±1,5 mt/ji h a30T 

aMMOHHHHblH - 0,5±0,01 Mr/jl. IlOCJie . 3JICKT- 

poKaoryjiflUHH b h3bccthom cnoco6e OHHmae- 
Myio BOAy HanpaB^flTOT b cop6uHOHHyio KaMepy 
c no/raaKpujiaMHAHbiM bojiokhom h b o30HaTop, 
a b npeAJiaraeMOM - nocneAOBaTejibHO b 
jiaMejibHMH otctohhhk h reHepaTop o6pa6orKH 
b no;ie 3/ieKTpoMarHHTHoro H3JiyHeHHsi HK- 
cneKTpa. 

TeHepaTop o6pa6oTKH b no;ie sjieKTpoMar- 
HHTHoro n3JiyueHHH HK-cneKTpa npeAcraBJiseT 
co6oh BaKyyMHbm repMeTHMHbiH peaKTop c 
KBapueBHMH TepMOH3AyHaTejiflMH (8-10 nrryx 
KBapueBbix rajioreHHbix TepMOH3Jiy*iaTejieH 
KFT 220-2000-1 npn pa6oMeM Toxe 10 A h 
HanpaacemiH 90 B h yAejibHoii mouthocth 2,5 
kBt/m 3 . Rnn cJ)opMHpoBaHiis H3JiyMeHHfl HK- 
cneKTpa b Anana30He bojih 8«10" -5 •10" m 
Hcnojib30Ba;iH cneuHajibHbie c})nrtbTpbi. 

Pe3yJIbTaTbI CpaBHHTCJIbHbTX HCnblTaHHH 
B/IH5IHH5I AaBAeHHfl HaA nOBepXHOCTblO BOAbI Ha 

npouecc omhctkh BOAbi npn aACop6uHH, 
cenapauHH b rpaBHTauHOHHOM nojie h nojie 
sjieKTpoMarHHTHoro H3JiyMeHHH npHBeAeHbi b 
Ta6;i. 1 . 

KaK BHAHO H3 Ta6jl. 1 OnTHMaJIbHbIM 

Anana30HOM npn cenapaunn b rpaBHTauHOHHOM 
nojie (otctohhhk) h ctxnoTauHH b none 
3jieKTpoMarHHTHoro H3JiyneHHa HK-cneKTpa 
HBJifleTca ASBJieHHe b npeAeJiax 2-70 Klla, 
o6ecneMHBaiomee OHHcncy ctomhhx boa ffo 
KOHeMHOH KOHueHTpauHH HecJyrenpoAyKTOB, 

B 3 B em eHHblX MaCTHU H a30Ta aMMOHHHHOrO. 

npn 3Ha^eHHflx AaBJieHHH MeHee 2 h 6o;iee 70 
Klla creneHb ohhctkh CHHacaeTCfl. 

Pe3yAbTaTbI HCHblTaHHH bjihahkh cootho- 

meHHfl BaxyyMHpyeMOH noBepxHOcrn k ee 



o6beMy npn AaBJieHHH 30 Klla b ^aMe^bHOM 
OTCTOHHHKe npHBeAeHbi b Ta6;i. 2. IlpeACTaB- 
jiCHHbie AaHHbie noKa3biBaK>T hto onTHMajibHUM 
Anana30HOM yxa3aHHoro cooTHomeHHH aBjiaeT- 
ca 0,2-1,0. npn 3anpeAejibHbix 3HaMeHHax S/V 
creneHb yAajieHH* 3arpsi3HeHHH naAaeT. Pe- 

3yjIbTaTH HCnHTaHHH B/IHHHHH AJlHHbl BOJIHbl 

HK-cneKTpa Ha (JwiOTamno b no^e aneKTpo- 
MarHHTHoro H3JiyMeHHa npn AaBJieHHH 30 KFLa 
b reHeparope o6pa6orKH npHBeAeHbi b Ta6ji. 3. 
npeACTaBAeHHbie AaHHbie noKa3biBaiOT, mto 
OnTHMaJIbHbIM Anana3QHOM a^ihh BO^H MK- 
cneKTpa hb^hkjtch 8«10* 7 -5»10" m. Ilpn 
3anpeAe^bHHx 3HaMeHHax a-khh bojih creneHb 
yAaJieHHH (oco6eHHO B3BenieHHbix Macrnu) 
CHHxaeTca. . 

M3 npHB eAeHHbix npnMepoB bhaho, mto 
Hcno^b30BaHHe npeA^iaraeivioro cnoco6a no3BO- 
jiaeT npoBOAHTb OTOcrxy He(J)Te3arpa3HeHHbix 
CTOMHblX boa OT He(J)TenpoAyKTOB c 12 ao 0,05 
mt/ji, B3BeraeHHbix Macrnu c 57 ao 0,03 mt/ji 
h a30Ta aMMOHHHHoro c 47 ao 0,1 mi7ji npH 
HenpepbiBHOH SKcn^yaTaunH ycraHOBKH b 
TeMeHHe 15 MacoB, npn stom AOCTwraioTCfl 
CTa6mibHHe CBOHCTBa OHHrneHHoii boam npa 
AaBJieHHH 2-70 Klla HaA noBepxHOcrbio boah, 
cooTHomemiH BaKyyMHpyeMoii noBepxHocrH 
boah k ee ofoeMy 0,2-1,0 npH cenapauHH b 
rpaBHTan.HOHHOM nojie h a^hhc bo^hh HK- 
cneKTpa 8»10" 7 -5»10~ 5 m npH <J>jiOTau,HH b nojie 
sjieKTpOMarHHTHoro H3JiyMeHHH. 

Hcnojib30BaHHe H3BecrHoro cnoco6a omhct- 
kh ctohhhx boa oSecneMHBaeT nocae 030HHpo- 
BaHHfl CHH^ceHHe coAep»:aHHfl HeclyrenpoAyKTOB 
AO 0,07 Mr/ji, B3BeraeHHbix Macrnu ao 1,4 mt/ji 
h a30Ta aMMOHHHHoro ao 0,2 mt/ji, hto 
cooTBeTCTBeHHO no yKa3aHHMM npHMecHM Bbinie 
b 1,4; 46,6 h 2,0 pa3a hzm b npeAJiaraeMOM. 
riocvie HenpepbiBHOH sKCiuryaTaimH ycraHOBKH 
no H3BecrHOMy cnoco6y npoHexoAHT BTopHMHoe 
3arp«3HeHHe. 

3aHBjieHHHH cnoco6 omhctkh He4rre3arpH3- 
HeHHbix cro^Hbix boa c BBeAeHHeM cenapauwH 

BOAbI B rpaBHTauHOHHOM nO/ie H (J)J10TaUHH B 

none 3JieKTpoMarHHTHoro H3JiyMeHHfl MK-cneK- 
Tpa HMeeT H3o6peTaTejibCKHH ypoBeHb, t.k. oh 
a;is cnen,HajiHcroB susHhiM o6pa30M He cjieAyeT 

H3 ypOBHa TeXHHKH. 

3aaBJieHHHH cnoco6 HMeeT npoMHnuieHHoe 
npHMeHeHne, nocKOJibKy MoaceT 6biTb ncno^b- 
30BaH b pa3^HHHbix OTpaoiflx npn omhctkc 
npoMunuieHHbix ctomhhx h 6biTOBbix boa, a 
TaKace boa rpyHTOBbix h noA3eMHbix ropn30H- 

TOB. 
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Cnoco6 omhctkh HecfrrccoAepacamHX ctom- 

HHX BOA, BKJIIOHaiOmHH OnCpaLJHIO SJieKTpOKO- 

aryjiflnwH iioa BaKyyMOM, omjiuHatomuuca 
TeM, hto nocne sjieKTpoKoaryjiHUHH nocjieAO- 
BaTejEbHO npn zjaBjieHHH 2-70 Klla iipoboaht 
cenapai^HK) boau b rpaBHTaunoHHOM ncxne npn 



OTHomeHHH BflKyyMHpyeMOH noBepxHocTH woixux 
k ee o&beMy 0,2 - 1,0 h (JxrcoTaumo b nivtc 
3jieKTpoMarHHTHoro H3JiyHeHHsi Yl K-cncKTp;i 
npn A^iHHe bojihh 8 • 10" 7 - 5 • 10~ 5 m. 



Ta6jinua 1 

Pe3yjibTaTbi cpaBHHTejitHbix HcnbiTaHHft npe,zuiaraeMoro h H3BecTHoro cnoco- 
6ob oqHCTKH He4>Te3arp5i3HeHHbix CTOMHbix boa npH pa3JiMMHbix .aaBjieHHHX b Tene- 
hhc 5 (b qwcjiHTejie) h 1 5 (b 3HaMeHaTejie) nacoB. 



Cnoco6 


Bjiok 




Co^epjKaHHe 3arps3HeHHH, iwr/ji. 




OMHCTKH 


KTIa 

■ 


HeAreriDon 


B 3BcmeHHbie 

HaCTHUbl 


AlOT 
aMOHHHHbl i 




! KaMepa 


' 1 


0,10/0,15 


2,0/1,8 


0,4/0,4 ! 




COp6lZHH 


2 


0,10/0,13 


2,1/2,0 


0,5/0,4 






30 


0,15/0,15 


2,9/2,2 


0,6/0,4 


H3BeCTHWfl 




68 


0,24/0.25 


2,3/2,1 


0,7/0,5 






70 


0,24/0,30 


2,4/2,4 


0,7/0,6 • 






72 


0,28/0,36 


2,6/2,6 


0,9/0,9 




030HaTOP 




0,08/0,07 


1,6/1,4 


0,3/0,2 




JlaMejibHbitt 


1 


0,15/0,13 


0,3/0,2 


0,2/0,3 




OTCTOHHMK 


2 


0,10/0,08 


0,5/0,4 


0,2/0,2 




S/V = 0 ? 5 


30 


0,12/0,1 1 


o;6/o,4 


0,4/0,4 , 






68 


0,16/0,13 


0,7/0,5 


0,6/0,5 






70 


0,16/0,12 


0,7/0,6 


0,6/0,6 


npe^^a- 




72 


0,20/0,14 


0,9/0,8 


0,8/0,8 


raeMbifi 


TenepaTOp 


1 


KHneHHe 


KHneHHe 


KHneHHe 




no/w 3M 


2 


0,07/0,05 


0,03/0,03 


0.1/0.1 1 




H3JiyHeniM 


30 


0,09/0,07 


0,05/0,04 


0,2/0,1. 




HK-ciiejcrpa 


68 


0,10/0,07 


0,07/0,07 


0,2/0,2 




X = 2-10" 6 m 


70 


0,10/0,08 j 


0,09/0,08 


0,3/0,4 






72 


0,12/0,10 


0,11/0,11 


0,5/0,5 ; 
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Ta6iTHua2. 

Pe3y^bTaTbi HcnbiTaHHfl BJnumH* cooTHOiiieHHH BaicyyMHpyeMOH noBepxHo- 
cth Bojxti k ee o6-beMy b jiaMejiLHOM otctohhukc npn aaBJieHHH 30 kJla b TeneHne 5 
(b MHCJiHTeJie) h 1 5 (b 3naM6HaTene) nacoB o6pa6oTKH. 



CooTHOiueHHe 

s/ V 

M- 1 


Co^ei 


DMcaHHe 3arpfl3HeHHfi, ur/n. j 


HecJn-enponyKTbi 


BsBeuieHHbie 

MaCTHUbl 


A30T j 
aMOHHHHbltt 1 


f 0,15 


0.18/0,16 


0,8/0,9 1 


0,6/0,6 ! 


0,2 


0,14/0,15 


0,7/0,6 


0,6/0,5 ! 


r 0.5 


0,12/0,11 


0,6/0,4 


0,4/0,4 


1.0 


0.10/0.09 


0,4/0,3 


0.2/0,2 


1.1 


0,10/0,10 


0,4/0,4- 


0,2/0,3 



Ta6JiHua 3 . 

Pe3yjn,TOTbi cpaBHHTeju/Hbix HcnbrraHHH bjdmhiw adhhu BOjmbi HK - cneic- 
i (JjjioxauHio b nojie ajieiopoMarHHTHoro H3JieneHHfl npH iiaBJieHHH 30 idla. 



J^Juma BOJiHbi 
HK - cnetcrpa, 

M 




D*>KaHHe sarpfl3HeHHft, 


mt/ji. 


Hei^Tenpo^yKTbi 


B3BeuieHHbie 

HaCTHUbl 


A30T 
aMOHHHHblH 


7-10' 7 


KHneHHe 


KHneHHe 


KHneHHe 


8-10- 7 


0,08/0,05 . 


. 0,02/0,01 


0,1/0,1 


210-* 


0,09/0,07 


0,05/0,04 


0,2/0,1 


5-10' 5 


0,10/0,09 


0,07/0,05 


0,3/0,3 


6-10- 3 


0,12/0,11 


0,11/0,11 


0,5/0,4 



3axa3 *^/^7 noAnHCHoe 
(DHnC, Per. JIP Nq 040921 
121858, MocKBa, BepeacKOBCKaH Ha6 M fl.30, Kopn.l, 
HayHHO-Mccjie^OBaTejibCKoe oraejieHHe no 
noiiroTOBKe ocjwuHajibHbix H3AaHHH 



OTnenaTaHO Ha nojinrpac})WHecKOH 6a3e OHI1C 
121873, MocKBa, EepexcKOBCKan Ha6., 24, crp.2 
O-raejieHMe Bbinycxa oc}>nL;najibHbix m3Mhmm 
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